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(57) A body fluid testing device capable of a high- 
accurate measurement by using a small amount of body 
fluid and obtained by additionally providing a pump for 
evacuating the inside of a device body to a negative 
pressure and a three-way solenoid valve for releasing 
the negative pressure or additionally providing a humid- 
ifying means for supplying steam into the device body to 
a body fluid testing device comprising a container- 
shaped testing device body having an opening, a sen- 
sor for testing a body fluid and a body fluid exuding 
device . 
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Description 
Technical Field 

[0001 ] The present invention relates to an examina- 
tion system which oozes bodily fluids on skin surface 
and collects the oozed fluids, then examines the fluids 
with a sensor. 

Background Art 

[0002] When blood sugar is examined in a conven- 
tional manner, an oozing device for bodily fluids such as 
a lancet is used for pricking skin in order to have the 
bodily fluids ooze there. Then an examination device for 
bodily fluids is applied there to collect specimen. This 
process requires numbers of operations belore the 
examination is completed, and thus an automated 
examination system which sequentially carries out 
these operations is demanded. 
[0003] One of the automated examination systems is 
disclosed in the Japanese Patent Application Non- 
examined Publication No. H 10-33508. This system 
includes a tightening belt into which a finger is inserted, 
a needle for pricking the finger tip, and a sensor dis- 
posed nearby the needle. Alter being pricked with the 
needle, the finger is tightened with the belt so that bodily 
fluids ooze, and contact with the sensor. 
[0004] However, when the bodily fluids ooze over the 
skin surface, the fluids sometimes does not reach to the 
sensor, and this system thus cannot carry out the exam- 
ination. 

[0005] Further, because the bodily fluids are vapor- 
ized to a degree before they reach to the sensor, a pre- 
cise examination is not expected particularly when the 
bodily fluids oozed are in a little quantity. 
[0006] The present invention addresses the problems 
discussed above, and aims to provide an examination 
system for bodily fluids. This system of the present 
invention can supply the bodily fluids free from errors to 
a specimen collector of a sensor, even when the bodily 
fluids oozed by the examination system are in a little 
quantity. 

[0007] Another object of the present invention is to 
provide an examination system for bodily fluids, and 
which suppresses evaporation from the bodily fluids 
oozed so that the examination can produce a precise 
result. 

Summary of the Invention 

[0008] An examination system of the present invention 
aims to solve the problems discussed above and com- 
prises the following elements: 

a vessel-like examination unit having an opening in 
front; 

decompressing means for decompressing the 



inside of the unit; and 

a specimen collector provided in the unit and facing 
the opening. 

5 [0009] The present invention also provides an exami- 
nation system which includes a bodily-fluids-oozing- 
device in the unit discussed above. 
[001 0] The present invention provides another exam- 
ination system which comprises the following elements: 

10 

a vessel-like examination unit having an opening in 
front; 

humidifying means for humidifying the inside of the 
unit; 

is a bodily-f luids-oozing-device; and 

a specimen collector provided in the unit and facing 
the opening. 

[0011] The present invention further provides an 
20 examination system which includes decompressing 
means facing the opening in the examination unit 
[001 2] The specimen collector preferably incorporates 
with a sensor, and a specimen-supplying-outlet of the 
device in the unit preferably faces the opening. 
25 [001 3] The present invention still further provides an 
examination system which comprises the following ele- 
ments: 



30 



35 



40 



45 



a vessel-like examination unit having an opening in 
front; 

decompressing means for decompresses the unit; 
decompress releasing means for restoring a 
decompressed unit to atmospheric pressure; 
a bodily-fluids-oozing -device; 
a specimen collector provided in the unit and facing 
the opening; 

a sensor having an electrode system for contacting 
with the specimen supplied from the specimen col- 
lector and outputting information about the speci- 
men as an electric signal from the electrode 
system; 

determining means for determining a measured 
value with the electric signal: and 
a controller for controlling the decompressing 
means, decompress-releasing-means and sensor. 



This examination system allows the decompress- 
releasing-means to function after the sensor outputs an 
electric signal. It is preferable for this system that the 
so decompressing means functions after the bodily-fluids- 
oozing-device functions as well as the decompress- 
releasing-means functions after the. sensor outputs an 
electric signal. 

[0014] The present invention yet provides another 
55 examination system which comprises the following ele- 
ments: 

a vessel-like unit having an opening in front; 
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humidifying means for humidifying the inside of the 
unit; 

decompressing means for decompressing the 
inside of the unit; 

decompress releasing means for restoring a 
decompressed condition to atmospheric pressure; 
a bodily-fluids-oozing-device; 
a specimen collector provided in the unit and facing 
the opening; 

a sensor having an electrode system for contacting 
with the specimen supplied from the specimen col- 
lector and outputting information about the speci- 
men as an electric signal from the electrode 
system; 

determining means for determining a measured 
value with the electric signal; and 
a controller for controlling the humidifying means, 
decompressing means, decompress-releasing- 
means and sensor. 

This examination system allows the bodily-fluids-ooz- 
ing-device to function after the humidifying means func- 
tions as well as the decompress-releasing-means to 
function after the oozing device functions, and the 
decompress-releasing-means to function after the sen- 
sor outputs an electric signal. 

[0015] The examination systems discussed above 
produce the following advantages: 
[0016] In one of the embodiments of the systems, 
urge the opening of unit against skin — from which bodily 
fluids are to be sucked — thereby blocking up the open- 
ing, then have the decompressing means decompress 
the inside of the unit for rising the skin within the open- 
ing so that the bodily fluids can be. supplied to the spec- 
imen collector with ease. 

[0017] The bodily-fluids-oozing-device, which oozes 
bodily fluids from the skin, can be arranged in the exam- 
ination unit so that the opening of the unit faces the ooz- 
ing device, whereby a series of operations such as 
oozing and sucking bodily fluids can be sequentially 
carried out. 

[0018] In another embodiment of the systems, urge 
the opening of unit against skin— from which bodily flu- 
ids are to be sucked— thereby blocking up the opening, 
then have the humidifying means humidify the inside of 
the unit. This prevents the bodily fluids oozed by the 
bodily-fluids-oozing-device from being vaporized. The 
oozing device is disposed in the unit so that the evapo- 
ration can be effectively suppressed. 
[0019] When the inside of the unit is decompressed, 
the bodily fluids are subject to evaporation, this system 
thus allows the humidifying means to work before the 
decompressing means starts to work in order to humid- 
ify the inside of the unit in advance. 
[0020] As the humidifying means, e.g. a water 
bowl — having a heater or an ultrasonic-wave-generator 
on the bottom— can be used. The upper section of the 
bowl communicates with the examination unit so that 



vapor produced from the water in the bowl flows into the 
unit, in particular, into the opening side. 
[0021] A fan disposed at the communicating section 
between the unit and the bowl can efficiently run the 

5 vapor produced in the bowl into the unit. 

[0022] When a humidity inside the unit rises so high, 
the inner wall of the unit and a surface of the sensor 
holder are sometimes dewed. If the dews drop onto the 
skin surface, the bodily fluids are thinned. This 

10 adversely affects the examination result. It is therefore 
preferable to dispose a humidity-sensor-probe in the 
unit for monitoring the humidity therein when bodily flu- 
ids are examined. Considering an effective prevention 
against the evaporation, the humidity in the unit prefera- 

r5 bly ranges from 60 to 70%. 

[0023] When a decompressing pump is used as the 
decompressing means, the inside of the unit is quickly 
decompressed so that the bodily fluids can be quickly 
supplied to the specimen collector. 

20 [0024] Further, when decompress-releasing-means is 
disposed in the unit for restoring the decompressed 
condition inside the unit to atmospheric pressure, it pre- 
vents air from flowing rapidly into the unit at removing 
the unit from the skin after the examination. As a result, 

25 the bodily fluids are not scattered. 

[0025] An operation program of the examination sys- 
tem can be set so that the decompress-releasing- 
means works at the same time on or with some delay of 
completing the examination. This can notify a user of 

30 weak eyes with a feeling of skin stretch that the user is 
still under the examination. 

Brief Description of the Drawings 

35 [0026] 

Fig. 1 is a cross section illustrating a schematic 
construction of an examination system for bodily 
fluids in accordance with a first exemplary embodi- 
40 ment of the present invention. 

Fig. 2 is a cross section of an essential part of a 
decompress-releasing device of the examination 
system shown in Fig. 1. 

Rg. 3 is a block diagram illustrating a circuit of the 
45 examination system in accordance with a second 
exemplary embodiment of the present invention. 
Fig. 4 is a flowchart illustrating an operation of the 
examination system. 

Fig. 5 is a cross section illustrating part of sche- 
50 matic construction of an examination system in 
accordance with a third exemplary embodiment of 
the present invention. 

Fig. 6 is a block diagram illustrating a circuit of an 
examination system in accordance with a fourth 
55 exemplary embodiment of the present invention. 

Fig. 7 is a flowchart illustrating an operation of the 
examination system. 
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Description of the Preferred Embodiments 

[0027] Exemplary embodiments of the present inven- 
tion are demonstrated hereinafter with reference to the 
accompanying drawings. s 

(Exemplary Embodiment 1) 

[0028] Fig. 1 shows a construction of an examination 
system for bodily fluids in accordance with the first 10 
exemplary embodiment of the present invention. 
[0029] Examination unit 1 comprises cylinder 2 having 
a bottom plate and cap 3 screwed detachably on the 
opening of cylinder 2. An opening of the unit, formed at 
the tip of cap 3, is e.g. an oval having 15 mm longer is 
diameter and 1 0 mm shorter diameter. This opening is 
equipped with adapter 4 made of rubber to protect skin 
and achieve tighter adherence to the skin. 
[0030] Sensor holder 5 and bodily-fluids-oozing- 
device 6 are disposed inside of the unit 1 . Sensor holder 20 
5 is mounted with sensor 1 9 at its tip, and includes a ter- 
minal contacting with an electrode terminal of the sen- 
sor and a lead-wire coupling this terminal to an 
examining section (not shown). Oozing device 6 com- 
prises needle holder 8 to which needle supporter 7 is 25 
mounted, while a needle is fixed to the tip of needle sup- 
porter 7, tube 9 guiding needle holder 8, spring 10 pro- 
truding needle holder 8, and switch 11. 
[0031 ] Needle holder 8 is unitarily formed with stopper 
1 2 which is urged toward left in the drawing by stoppers 30 
own elasticity. This stopper 12 engages with step 13 
provided in tube 9 so that needle holder 8 remains 
within tube 9. When switch 11 presses stopper 12 right- 
ward and releases the engagement with step 13, needle 
holder 8 protrudes to the opening of the unit by the elas- 35 
ticity of spring 1 0. 

[0032] A closed top section of unit 1 is coupled to elec- 
tromagnetic cross-valve 15 by pipe 14. Electromagnetic 
valve 15 is coupled to decompressing pump 18 via pipe 
17 and to releasing pipe 16. In this embodiment, sensor 40 
holder 5 is equipped with sensor 19 for measuring blood 
sugar. A specimen-supplying-outlet at the tip of sensor 
19 works as a specimen collector. The specimen sup- 
plying outlet sucks blood by capillarity. 
[0033] A tip of oozing device 6 is away from skin 20 45 
comparing with the specimen collector of sensor 19. 
The bodily fluids oozed have thus no chance to contact 
with the tip of device 6 when the inside of unit 1 is 
decompressed. As shown in Fig. 1 , it is preferable to set 
a place — to be pricked by the needle of oozing device so 
6 — at or near the center of the opening of the unit 
because bodily fluids 21 are accumulated in a top of 
skin swelling up as marked with 60. It is also preferable 
to arrange the specimen collector of the sensor near to 
the center of the unit's opening because a space 55 
between the collector and the skin becomes shorter. 
[0034] The opening of the unit is preferably shaped 
like a round or an oval rather than a square in order to 



block up the opening with the skin airtightly. The unit per 
se is preferably made of transparent material such as 
glass or plastic, and plastic is more preferable from the 
standpoint of light weight and safety. As the decom- 
pressing means, an electric-driven decompressing 
pump is preferable because of its strong decompressing 
power. A vacuum pump is more preferable among oth- 
ers because of its smaller size. 

[0035] An operation and an effect of this examination 
system are demonstrated hereinafter. 
[0036] First, press the opening of unit 1 against skin 
20 such as a finger thereby blocking up the opening. 
Next, prick the skin with oozing device 6 so that bodily 
fluids are oozed and sucked. In this embodiment, blood 
is taken as an example and is sucked. The needle sup- 
ported by needle supporter 7 is biased by spring 10 and 
reaches to the skin, then pricks slightly the skin surface. 
Blood thus oozes from the skin surface. At this moment, 
decompressing pump 18 coupled to the unit lowers the 
inside pressure of the unit from atmospheric pressure. 
The skin swells up toward the inside of the unit due to 
this decompress, and the blood on the skin surface con- 
tacts with the specimen collector of the sensor, then the 
blood is supplied to the sensor. The finger tip swells to a 
degree; however, the decompressing means raises the 
skin so that the blood can contact with the specimen 
collector of the sensor, thus individual differences in 
height of the skin raised does not affect the specimen 
collection. Further, when a user of diabetes, e.g. and 
being suffered from the weak eye due to the complica- 
tions, uses this examination system, the bodily fluids are 
supplied to the sensor free from failures. Because 
examination unit 1 can be moved arbitrarily, the user 
can prick any spot of the body such as finger, palm, 
back of the hand, arm, belly, ear lobe and the like. 
[0037] In the first exemplary embodiment, bodily-flu- 
ids-oozing -device 6 uses the needle biased by spring 
10; however, laser beam and the like, which prick 
slightly the skin surface, can be used with the same 
effect. 

[0038] The sensor is disposed within the unit; how- 
ever, as far as the specimen collector is disposed within 
the unit, the sensor per se can be disposed outside of 
the unit. 

[0039] The bodily-fluids-oozing-device is not always 
equipped to unit 1 . When the device is not equipped to 
the unit, an oozing device available on the market, e.g. 
a lancet, is used to ooze the bodily fluids. Then the unit 
is applied to the spot where the bodily fluids ooze, and 
the decompressing means decompresses the inside of 
the unit thereby raising the skin for supplying the bodily 
fluids to the sensor. 

[0040] Electromagnetic cross-valve is used as the 
decompress-releasing-means in this first embodiment; 
however, the decompress-releasing-means separated 
from the cross valve can be provided to the unit. As 
shown in Fig. 2, for instance, pipe 22 communicating 
with the inside of the unit is provided to a top section of 
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unit 1, and rotary valve 23 is mounted to this pipe. 
Rotary valve 23 is rotated manually to have air-hole 25 
communicate with air-permeable-hole 24 punched on 
pipe 22 so that the decompressed status in examination 
unit 1 can be released. 

[0041 ] If unit 1 is removed from the skin being kept the 
decompressed status, the air flows into unit 1 abruptly 
thereby scattering the bodily fluids oozed. This may 
dirty the circumference. The decompress-releasing- 
means thus releases the decompressed condition so 
that the pressure inside the unit is restored to atmos- 
pheric pressure, and the bodily fluids have no chance to 
scatter. Further, this arrangement allows a user to 
remove the unit from the skin with ease free from a for- 
cible manner. When the skin is stretched as strong as a 
user feels a pain due to decompressing, the rotary valve 
is rotated thereby releasing quickly the decompressed 
condition to remove the unit from the skin with ease. 
[0042] The bodily fluids — which this examination sys- 
tem examines — include blood, lymphatic fluid, intercel- 
lular fluid and perspiration, which can be collected from 
skin surface. 

(Exemplary Embodiment 2) 

[0043] Fig. 3 is a block diagram illustrating a circuit of 
an examination system in accordance with the second 
exemplary embodiment. 

[0044] A diabetic patient measures his own blood 
sugar by himself as a routine work. The patient is some- 
times suffered from detachment of retina, one of compli- 
cations of diabetes, and in the worst case the patient 
loses his eyesight. Even if the patient eventually has 
weak eyes, he must measure the blood sugar routinely. 
When a patient of weak eyes examines his own blood, it 
is not easy for the patient to determine whether the 
blood oozes on the skin or not. 

[0045] According to the second embodiment, a patient 
of weak eyes can examine his own blood free from fail- 
ures using a sensor with an auto-start function and 
decompressing means for decompressing the inside of 
the unit. In this second embodiment, a needle is used as 
bodily-fluids-oozing-device same as the first embodi- 
ment and a vacuum pump is used as the decompress- 
ing means. Blood is taken as an example of bodily fluids 
to be examined. The vacuum pump is coupled to the 
unit as shown in Fig. 1 and can decompress the inside 
of the unit. 

[0046] In Fig. 3, examination unit 1 , to which a sensor 
is mounted for collecting and examining the bodily flu- 
ids, communicates with electromagnetic valve 55 and 
vacuum pump 56 via pipes. Computer 51 controls elec- 
tromagnetic valve 55 and vacuum pump 56 thereby 
decompressing the inside of the unit or releasing the 
decompressed condition. Computer 51 further applies a 
voltage to electrode system 57 provided to the sensor 
and receives an electric signal from electrode system 
57. It also issues a next instruction based on the electric 



signal, determines a measured value by calculating the 
electric signals, and outputs the instruction as well as 
the measured value on display 54. 
[0047] Computer 51 is initialized by turning main- 
5 switch 52 on and is loaded with a program which drives 
vacuum pump 56 by activating the bodily-fluids-oozing- 
device. 

[0048] An operation of this system is demonstrated 
with reference to the flowchart shown in Fig. 4. 

10 [0049] First, apply the opening of unit 1 to the skin, 
and turn on main switch 52 of computer 51 to initialize 
the system, such as clearing the memories (Step 101). 
Then turn on switch 53 of the bodily-fluids-oozing- 
device to prick the skin with the needle (Step 102). At 

is this moment, if the needle substantially reaches to the 
skin, blood oozes. 

[0050] After a while of switch 53 being turned on, vac- 
uum pump 56 discharges the air from unit 1 , i.e. decom- 
press-operation starts (Step 103). 

20 [0051] In step with the progress of decompressing 
operation inside of the unit, the skin urged tightly to unit 
1 is sucked and swells up inside unit 1 and eventually 
contacts with the specimen collector of the sensor. At 
this moment, if the blood has oozed, the blood is sup- 

25 plied to the specimen collector. A voltage has been 
applied between at least two electrodes of the sensor, 
and computer 51 detects the availability of specimen 
through fluid communication between the electrodes 
when the blood is supplied to the sensor (Stepr.104), 

30 and starts measuring (Step 105). After the measure- 
ment, decompress-releasing-means releases •.. the 
decompressed condition in unit 1 (Step 106). After the 
condition inside the unit is restored to atmospheric pres- 
sure, examination unit 1 is removed from the skin, and 

35 the examination is completed. 

[0052] In Step 1 04, when computer 51 does not detect 
fluid communication between the electrodes and then 
determines that no blood oozes on the skin, surface 
after a given period e.g. 15 seconds of starting the 

40 decompression, the decompressed condition in unit 1 is 
released (Step 107). Further, this is displayed on dis- 
play 54. or alarm sound is produced so that an examiner 
can notice that the blood is not collected. Because the 
needle insufficiently pricks the finger, the system cannot 

45 collect the blood. Therefore, urge the finger against unit 
1 , for instance, to shorten the distance between the skin 
and the needle, and repeat Step 102 and onward; 
[0053] When another sensor— which measures a spe- 
cific component in the bodily fluids with the amount of 

so current running between the electrodes of the electrode 
system — is used, an intense shock to the sensor would 
run noise current, which adversely affects the examina- 
tion. Since a user of weak eyes, in particular, cannot 
monitor the progress of examination by his eyes, this 

55 adverse-influence sometime prevents the examination 
from being carried out in a normal way. 
[0054] In this second embodiment, the inside of unit 1 
is thus decompressed before the sensor starts to meas- 
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ure, and the decompressed condition is released after 
the measurement is completed. In other words, the 
examination system is programmed so that the decom- 
press-releasing-means works at the same time or after 
some delay when the examination is completed. This 
arrangement allows a user to feel that he is still under 
the examination although he cannot monitor whether 
the needle pricks his skin or not in Step 102. Because 
the inside of unit 1 is decompressed before the sensor 
starts to measure, the user can feel that he is under the 
examination in Step 103. where the decompress opera- 
tion starts, through Step 106, where the decompressed 
condition is released. 

[0055] As a result, a user of weak eyes can avoid 
applying shocks to the examination system during the 
examination and prevent the adverse influence to the 
bodily-fluids examination. 

[0056] When decompressing and releasing thereof 
are repeated often, a motor-driven pump is preferably 
used for the decompressing means because it starts 
decompressing promptly after power-on. 

(Exemplary Embodiment 3) 

[0057] Fig. 5 illustrates a structure of an examination 
system for bodily-fluids in accordance with the third 
exemplary embodiment. 

[0058] Examination unit 31 comprises double-cylinder 
with a bottom plate, and cap 3 detachably screwed on 
an opening of inner cylinder 32. Outer cylinder 33 
blocks up its lower end by itself An opening of unit 31 is 
formed at tip of cap 3 and is equipped with adapter 4 
made of rubber. 

[0059] Outer cylinder 33 communicates with inner cyl- 
inder 32 via blower 38 and air hole 39. Blower 38 com- 
prises pipe 41 and fan 40 disposed in pipe 41 . 
[0060] A humidifier comprises blower 38, outer cylin- 
der 33, water bowl 34 disposed within cylinder 33, and 
heater 35 disposed within the bowl. Water bowl 34 is 
filled up with water 36. On the outer wall of cylinder 33, 
water-supply-outlet is provided for supplying water 36 
into bowl 34. When the water is supplied, cap 37 is 
removed from the outlet. 

[0061] Sensor holder 5, bodily-fluids-oozing device 
43, and humidity-sensor probe 42 are disposed inside 
of cylinder 32. 

[0062] Humidity-sensor probe 42 has a lead-wire cou- 
pling the probe to a controller (not shown). Sensor 
holder 5 is equipped with sensor 19 at its tip, and has a 
terminal contacting with an electrode terminal of the 
sensor as well as a lead-wire coupling the terminal to an 
examining section (not shown). 
[0063] Bodily-fluids-oozing device 43 comprises a 
laser beam radiator which irradiates laser beam by 
depressing switch 44, and has a lead wire coupling the 
device 43 to a power supply (not shown). 
[0064] Laser beam radiator 43 is placed so that laser 
beam hits the center or around the center of the opening 
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of unit 31. Sensor 19 is arranged to face the opening 
center so that a specimen supplier of the sensor is 
located near the opening-center of unit 31. 
[0065] An operation and an effect of this examination 

5 system is demonstrated hereinafter. 

[0066] First, warm up water 36 in bowl 34 by heater 35 
to raise the humidity in the humidifier. Then blow the air 
of the humidifier into cylinder 32 by fan 40 to humidify 
the inside of cylinder 32. In this condition, urge the 

10 opening of unit 31 against skin 20, e.g. a finger, to block 
up the opening. Then control the humidity inside cylin- 
der 32 at ca. 65% with humidity-sensor probe 42. 
[0067] Next, depress switch 44 to irradiate laser 
beam, which pricks the skin surface and results in ooz- 

15 ing bodily fluid 21. Then decompress the inside of cylin- 
der 32 with decompressing pump 18 coupled to cylinder 
32. The skin swells up toward the inside of the unit and 
the bodily fluid contacts with the specimen supplier. 
Finally the bodily fluid is supplied to the sensor. 

20 

(Exemplary Embodiment 4) 

[0068] Fig. 6 is a block diagram illustrating a circuit of 
an examination system for bodily fluids in accordance 

25 with the fourth exemplary embodiment. 

[0069] In Fig. 6, a sensor for collecting and examining 
the bodily fluids is mounted to examination unit 31, 
which communicates with electromagnetic valve 55 as 
well as vacuum pump 56 via pipes. Computer 51 con- 

30 trols valve 55 and pump 56 to decompress the inside of 
unit 31 or release the decompressed condition. 
^ [0070] Computer 51 applies a voltage to electrode 
system 57 provided to the sensor and receives an elec- 
tric signal from electrode system 57. It also issues a 

35 next instruction based on the electric signal, calculates 
the electric signals and then determines a measured 
value, and outputs the instruction as well as the meas- 
ured value on display 54. 

[0071 ] Computer 51 also receives the electric signal 
40 regarding the humidity from humidity-sensor probe 42, 
and based on the humidity information it controls on-off 
operation of the fan of blower 38 as well as on-off oper- 
ation of heater 35. 

[0072] Computer 51 is initialized when main-switch 52 
45 is turned on, and then allows heater 35 and blower 38 to 
humidify the inside of unit 31 . When the computer deter- 
mines that the humidity is not less than 50% based on 
the humidity information from sensor probe 42, the com- 
puter is programmed to firstly activate the laser beam 
so radiator and then drive vacuum pump 56. 

[0073] For instance, when humidity-sensor probe 42 
detects a humidity as high as 80%, computer 51 is pro- 
grammed to turn off the fan of blower 38 and heater 35. 
[0074] An operation of this system is demonstrated 
55 with reference to the flowchart shown in Fig. 7. 

[0075] First, turn on main-switch 52 of computer 51 to 
initialize the system, which includes clearing the memo- 
ries (Step 101). 
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[0076] Second, power on heater 35 to warm up water 
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in the bowl, then activate blower 38 to humidify the 
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inside of unit 31 (Step 108). This humidifying is prefera- 
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bly started immediately after the system is initialized 
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because the inside of unit 31 has been desirably humid- 
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Pipe 


ified at the laser beam radiation in order to avoid vapor- 
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Electromagnetic cross-valve 


izing the bodily fluids. 




16 


Releasing pipe 


[0077] Third, apply the opening of unit 31 to the skin, 




17 


Pipe 


and turn on switch 44 of the laser-beam-radiator to ooze 




18 


Decompressing pump 


bodily fluids from the skin (Step 109). After a while of 


10 


19 


Sensor 


turning on switch 44, pump 56 starts decompressing 




20,60 


Skin 


(Step 103). Then repeat the same processes as 




21 . 


Bodily fluids 


described in the second embodiment which is illustrated 




22 


Tubular section 


in Fig. 4. 




23 


Rotary valve 


[0078] According to the examination system for bodily 


15 


24 


Air-permeable-hole 


fluids discussed above, the decompressing means 




25 


Air hole 


decompresses the inside of the unit to swell the skin up 




31 


Entire system 


toward the specimen collector, and even the bodily flu- 




32 


Inner cylinder 


ids oozed are in a little amount, the fluids can be sup- 




33 


Outer cylinder 


plied to the sensor free from failures. 


20 


34 


Water bowl 


[0079] Since the humidifying means humidifies the 




35 


Heater 


inside of the unit, a little amount of bodily fluid oozed out 




36 


Water 


is prevented from being vaporized so that the density 




37 


Cap 


change of the respective fluid components can be mini- 




38 


Blower 


mized. As a result, a precise examination is expected. 


25 


39 


Air hole 


[0080] Further, a user of weak eyes can feel that his 




40 


Fan 


skin is stretched during the measurement, and thus the 




41 


Pipe 


system can carry out the examination free from any 




42 


Humidity-sensor-probe 


shocks and the like which adversely affect the sensor. 




43 


Laser beam radiator 




30 


44 


Switch 


Industrial Applicability 




51 


Computer 






52 


Main switch 


[0081 ] The present invention provides an examination 




53 


Switch 


system for bodily fluids. The system comprises a ves- 




54 


Display 


sel-like examination unit having an opening, a sensor 


35 


55 


Electromagnetic valve 


for examining the bodily fluids, and a bodily-fluids-ooz- 




56 


Vacuum pump 


ing device. The present invention also provides this sys- 




57 


Electrode system 


tem with a pump for decompressing the inside of the 






unit and an electromagnetic cross-valve for releasing 




Claims 




the decompressed condition, or further provides this 


40 







system with humidifying means for supplying vapor 1. A bodily-fluids-examination-system comprising: 
inside the unit, in addition to the pump and the valve. As 

a result, the system produces a precise measurement a vessel-like examination unit having an open- 

with a little amount of bodily fluid. ing in front; 

45 decompressing means for decompressing an 

Reference Numerals inside of said unit; and 



a specimen collector disposed in said unit and 

[0082] facing the opening. 

1 Examination unit so 2. The bodily-fluids-examination-system as defined in 

2 Cylinder Claim 1 further comprising a bodily-fluids-oozing- 

3 Cap device. 

4 Adapter 

5 Sensor holder 3. A bodily-fluids-examination-system comprising: 

6 Bodily-fluids-oozing-device 55 

7 Needle supporter a vessel-like examination unit having an open- 

8 Needle holder ing in front; 



Tube humidifying means for humidifying an inside of 
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5. 



said unit; 

a bodily-fluids-oozing-device; and 

a specimen collector disposed in said unit and 

facing the opening. 

The bodily-fluids-examination-systern as defined in 
Claim 3 further comprising decompressing means 
for decompressing the inside of said unit. 

The bodily-fluids-examination-system as defined in 
Claim 1. 2 or 4 further comprising decompress- 
releasing-means for restoring a decompressed 
condition in said unit to atmospheric pressure. 

The bodily-fluids-examination-system as defined in 
Claim 2, 3 or 4 wherein said bodily-fluids-oozing- 
device includes one of a needle and a laser beam 
radiator. 



7. The bodily-fluids-examination-system as defined in 
Claim 5 wherein said bodily-fluids-oozing-device 
includes one of a needle and a laser beam radiator. 

8. A bodily-fluids-examination-system comprising: 

a vessel-like examination unit having an open- 
ing in front; 

decompressing means for decompressing an 
inside of said unit; 

decompress-releasing-means for restoring a 
decompressed condition in said unit to atmos- 
pheric pressure; 
a bodily-fluids-oozing-device; 
a specimen collector disposed in said unit and 
facing the opening; 

a sensor, having an electrode system for con- 
tacting with a specimen supplied from said 
specimen collector, for outputting information 
regarding the specimen as an electric signal 
from the electrode system; 
determining means for determining a meas- 
ured value of the specimen based on the elec- 
tric signal; 

a controller for controlling said decompressing 
means, said decompress-releasing-means and 
said sensor, 

wherein said system allows said decompress- 
releasing-means to function after said sensor 
outputs the electric signal. 

9. A bodily-fluids-examination-system comprising: 

a vessel-like examination unit having an open- 
ing in front; 

decompressing means for decompressing an 
inside of said unit; 

decompress-releasing-means for restoring a 
decompressed condition in said unit to atmos- 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



pheric pressure; 

a bodily-fluids-oozing-device; 

a specimen collector disposed in said unit and 

facing the opening; 

a sensor, having an electrode system for con- 
tacting with a specimen supplied from said 
specimen collector, for outputting information 
regarding the specimen as an electric signal 
from the electrode system; 
determining means for determining a meas- 
ured value of the specimen based on the elec- 
tric signal; 

a controller for controlling said decompressing 
means, said decompress-releasing-means and 
said sensor, 

wherein said system allows said decompress- 
ing means to function after said bodily-fluids- 
oozing-device operates as well as said decom- 
press-releasing-means to function after said 
sensor outputs the electric signal. 

10. A bodily-fluids-examination-system comprising: 

a vessel-like examination unit having an open- 
ing in front; 

humidifying means for humidifying an inside of 
said unit; 

decompressing means for decompressing the 
inside of said unit; 

decompress-releasing-means for restoring a 
decompressed condition in said unit to atmos- 
pheric pressure; 
a bodily-fluids-oozing-device; 
a specimen collector disposed in said unit and 
facing the opening; 

a sensor, having an electrode system for con- 
tacting with a specimen supplied from said 
specimen collector, for outputting information, 
regarding the specimen as an electric signal 
from the electrode system; 
determining means for determining a measur- 
ing value of the specimen based on the electric 
signal; 

a controller for controlling said humidifying 
means, said decompressing means, said 
decompress-releasing-means and said sensor, 
wherein said system allows said bodily-fluids- 
oozing-device to function after said humidifying 
means operates, and also allows said decom- 
pressing means to function after said bodily-flu- 
ids-oozing-device operates as well as said 
decompress-releasing-means to function after 
said sensor outputs the electric signal. 
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